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Heart perforation after pacemaker implantation is a rare but
life-threatening complication.1 The number of pacemaker
and deﬁbrillator implantations is increasing annually2; thus,
the rate of heart perforation–related complications will
become more frequent in the future.3 We report a case of
totally thoracoscopic management of a superior vena cava
perforation with a pacemaker lead.
Case report
An 83-year-old man was an emergency referral to our
institute from the heart rhythm department of another clinic.
Fifteen days prior, he underwent atrioventricular pacemaker
implantation (Medtronic Sensia DR; Medtronic Inc, Minne-
apolis, MN) because of sick sinus syndrome with active
ﬁxation of an atrial lead (Flextend 2, Model 4096; Boston
Scientiﬁc, St Paul, MN) and passive ﬁxation of a ventricular
lead (Fineline II, Model 4457; Boston Scientiﬁc). The
following day, the pacemaker control presented abnormal
sensing and pacing parameters of the atrial lead; thus,
repositioning of the lead was performed. Four days later,
repositioning of both leads was required. Subsequently, the
patient’s condition became stable, but he had a subfebrile
temperature. Antibiotic therapy was performed without
effect. Chest x-ray and transthoracic echocardiography
showed right-side hemothorax. Pleural puncture was per-
formed and 1000 mL of hemorrhagic liquid was removed.
On the same day, the patient was emergently transferred to
our clinic. On admission, the patient was hemodynamically
stable. The pacemaker control presented normal sensing and
pacing parameters of the ventricular lead and loss of atrium
capture during maximum output pacing and diaphragmKEYWORDS Pacemaker; Lead complications; Cardiac perforation; Minimally
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(http://creativecommons.org/licenses/by-nc-nd/4.0/).stimulation. Transthoracic echocardiography revealed insig-
niﬁcant pericardial effusion and right hemothorax up to 10.0
cm. Computed tomography revealed atrial lead migration
into the right pleural cavity with right hemothorax (Figure 1).
During the pleural puncture, an additional 600 mL of
hemorrhagic liquid was removed. The case was discussed
by a multidisciplinary team that included a cardiac surgeon,
an electrophysiologist, and an anesthetist. Considering the
signs of continued bleeding, the patient was taken to the
hybrid operating room. The right thoracoscopiс approach
with single-lung ventilation was performed. The 10-mm port
for the camera was inserted in the fourth intercostal space on
the anterior axillary line. Furthermore, 2 5-mm ports for the
endoscopic instruments were used (in the third and ﬁfth
intercostal spaces anterior to the anterior axillary line).
Carbon dioxide was insufﬂated into the pleural cavity during
the operation. Simultaneously, the electrophysiology team
opened the pacemaker pocket in the left subclavian region.
The perforation was found to be located in the extraper-
icardial part of the superior vena cava (site of connection
with the innominate vein), along with pacemaker lead
migration into the right pleural cavity but without active
bleeding (Figure 2A and B). The pericardium was opened,
and no evidence of hemopericardium was found. A purse-
string suture was placed around the vena cava perforation
using 4/0 polypropylene (Premilene; B. Braun Melsungen
AG, Melsungen, Germany; Figure 2C). The lead was
removed under visual control, and the suture was tied. Then,
a new atrial lead (Medtronic CapSureFix Novus, 5076;
Medtronic Inc) was implanted, under ﬂuoroscopic control,
to the lateral wall of the right atrium with active ﬁxation.
Normal sensing and pacing parameters were achieved. The
atrial pacing threshold and impedance were 0.6 V/0.5 ms and
450 ohms, respectively. The ventricular lead pacing thresh-
old was 0.9 V/0.5 ms, and pacing impedance was 520 ohms.
The control revision showed complete hemostasis. One
drainage tube was placed into the pleural cavity. The patient
was transported to the intensive care unit. He was extubated
3 hours later and transferred to the general ward 12 hours
postoperatively. The postoperative course was uneventful.pen access article under the CC BY-NC-ND license
http://dx.doi.org/10.1016/j.hrcr.2016.02.007
KEY TEACHING POINTS
 After pacemaker implantation, acute heart
perforations can be asymptomatic when they have
an atypical location. Computed tomography is
useful for identiﬁcation of such complications.
 Heart perforations by a pacemaker lead can be
successfully managed by using a totally
thoracoscopic approach in hemodynamically stable
patients.
 The hybrid approach allows simultaneous repair of
the heart structure perforation and correction of
the pacemaker lead displacement with
physiological pacing recovery.
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condition and with normal functioning of the pacemaker.Discussion
Cardiac perforation by pacemaker leads is a rare complica-
tion, with an incidence of 0.3%–1%.1,4 Perforations of the
right atrium and ventricle are more common than that of the
superior vena cava.5 These perforations frequently occur at
the time of pacemaker implantation or during the ﬁrst days
after procedure.1,6,7 However, cases of delayed lead perfo-
rations have also been described in the literature.8,9 Risk
factors for lead perforation are older age, female sex, body
mass index of o20 kg/m², active lead ﬁxation, implantable
cardioverter-deﬁbrillator, use of corticosteroids within 7
days, and an inexperienced operator.10 The clinical charac-
teristics of cardiac perforation after pacemaker implantation
vary signiﬁcantly.5 In most cases of acute perforations,Figure 1 Computed tomographic 3-dimensional reconstruction scan
showing the atrial lead migration into the right pleural cavity. LA = left
anterior; RP = right posterior.cardiac tamponade and sudden cardiac death occur. By
contrast, delayed lead perforations may be asymptomatic.4
The patient in the present case had several risk factors,
including older age, low body mass index (20.2 kg/m²), and
active lead ﬁxation. The perforation probably occurred at the
time of lead repositioning. However, it was diagnosed only
after 10 days because the only clinical symptom was
subfebrile temperature. The unclear symptomatic nature of
this perforation is explained by its atypical locus (the
extrapericardial part of the superior vena cava), without
pericardial effusion and cardiac tamponade. The atrial lead
dysfunction and the computed tomography data allowed us
to establish the correct diagnosis.
According to published data in the literature, the most
frequently used method for lead perforation treatment is
percutaneous lead extraction with transesophageal echocar-
diographic monitoring.5,11 For unstable patients and difﬁcult
cases (lead migration from the pericardium, injury to other
organs, etc), open surgery is performed.5 Hussain et al12
presented a case of successful minimally invasive, roboti-
cally assisted repair of a right atrium perforation. AnotherFigure 2 Intraoperative photographs. A, B: Perforation of the extraper-
icardial part of the superior vena cava with pacemaker lead migration into the
right pleural cavity. C: The suture placed around the vena cava perforation.
Heart Rhythm Case Reports, Vol 2, No 4, July 2016302alternative method is to use a thoracoscopic approach. We
have extensive experience with totally thoracoscopic epi-
cardial atrial ﬁbrillation ablation and thoracoscopic pericar-
diectomy in patients with pericarditis. This experience
enabled us to use an endoscopic approach for lead perfo-
ration management. In comparison with percutaneous lead
extraction, thoracoscopy allows the repair of perforations
under visual control while preventing possible complications
(continuous bleeding with development of cardiac tampo-
nade). Both thoracoscopy and the conventional approach
provide excellent visualization. However, avoiding sternot-
omy decreases the frequency of wound infection complica-
tions, length of mechanical ventilation, duration of intensive
care unit and hospital stay, and pain intensity, which is
especially important in elderly patients. Moreover, in com-
parison with the robotic-assisted surgery, thoracoscopy is a
more accessible and reproducible method with signiﬁcant
economic beneﬁt. Operating in a hybrid operating room
makes it possible to eliminate life-threatening complications
and simultaneously reposition or reimplant the lead with
physiological pacing recovery.
The patient in this case was hemodynamically stable;
therefore, the thoracoscopic approach was chosen. In urgent
situations, a sternotomy is the preferred approach because it
can be performed in the shortest time and allows repair of
heart perforations in any location. Moreover, in patients who
are hemodynamically unstable, carbon dioxide insufﬂation
into the pleural cavity during the thoracoscopic approach is
contraindicated because of signiﬁcant mediastinum disloca-
tion and hemodynamic disorders.
Conclusion
In conclusion, this case demonstrates that the totally thor-
acoscopic approach is a feasible option for lead perforationtreatment in clinics with elective thoracoscopic cardiac
surgery experience.References
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